Escherichia coli formate-hydrogen lyase. Purification and properties of the selenium-dependent formate dehydrogenase component.
The formate-hydrogen lyase complex of Escherichia coli decomposes formic acid to hydrogen and carbon dioxide under anaerobic conditions in the absence of exogenous electron acceptors. The complex consists of two separable enzymatic activities: a formate dehydrogenase and a hydrogenase. The formate dehydrogenase component (FDHH) of the formate-hydrogen lyase complex was purified to near homogeneity in two column chromatographic steps. The purified enzyme was composed of a single polypeptide of molecular weight 80,000 as determined by sodium dodecyl sulfate-polyacrylamide gel electrophoresis. Metal analysis showed each mole of enzyme contained 3.3 g atoms of iron. Denaturation of FDHH released a compound which, when oxidized, displayed a fluorescence spectrum similar to that of the molybdopterin cofactor found in certain other enzymes. The enzyme contained selenium in the form of selenocysteine as determined by radioactive labeling of the enzyme with 75Se and amino acid analysis. FDHH activity was maximal between pH 7.5 and 8.5; however, the enzyme was maximally stable at pH 5.3-6.4 and highly unstable above pH 7.5. Nitrate and nitrite salts caused a drastic reduction in activity. Although azide inhibited FDHH activity, it also protected the enzyme from inactivation by oxygen.